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INTRODUCTION
There is a great interest in the relationship between fat-soluble vitamins and diseases. Usually, many serum samples obtained from a large population have to be processed for measurement by a high performance liquid chromatography (HPLC) in epidemiologic studies. Quantification results should be stable in both infra-and inter-run, and the reproducibility of these measurements was usually ensured only by coefficient of variations (CVs) [1] [2] [3] [4] [5] , but rarely by a X-R control chart [6] which has been widely used in the laboratory work for quality control [7] .
The present paper reports an improved method for the simultaneous measurement of retinol, a-tocopherol, a -carotene, a-carotene and lycopene by HPLC with high resolution being monitored by a X-R control chart in order to ensure a satisfactory stability of these measurements. 
HPLC monitoring by X -R control chart
The whole data for the present study consisted of measurements by 20 runs. "Intra-run" variance indicates the mean variance due to the 3 working standards of each run, and "inter-run" variance indicates that due to these 20 runs. After the whole data were collected, X-R control charts were constructed. Values on X-R control chart were calculated from 3 working standards of 20 runs. Both the upper control limit (UCL) and the lower control limit (LCL) were set at the upper or lower limit of 3 a of the total average (x) as usual for the X control chart. The UCL was also set at the upper limit of 3 a of the total average (R) for the R control chart. Usual criteria were applied for out of control judgement, e.g. plot above UCL or below LCL, or upward or downward trend [7] .
2. Five vitamins and the 2 internal standards separated well from other peaks. The separation of aand a-carotene is at baseline (resolution: Rs=2.2). Micronutrients were quantified by determining peak high in the HPLC chromatograms calibrated against known amounts of standards.
A summary of intea-and inter-run CVs of the present study is presented in Table 1 . Intra-run CVs were less than 3.1% and inter-run CVs were less than 
